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SUBSECTION S1-1 FLANS pr—m

(WS

1 December 1936

(Superseding Subsection $1-1, Flans, dated 1 July 1933)

NOTE.~ Plans for the machinery, electrical equipment, and accessorie s of vessels
building for the Havy are always of a confidential nature. Care sinAall be observed
that they do not fall into the hands of unauthorized persons, especC ially those
not citizens of the United States.

The following is quoted from an act approved June 15, 1917:
Nk ¥ * phoever, lawfully or unlawfully, having possession of, sccess to, contrnl
over, or beinz intrusted with any document, writing, code book, sisgnal book,
sketch, photograph, photographic negative, blueprint, plan, map, mo del,instrument,
apvliance, or note relating to the national defense, willfully communicates or
transmits or attempts to communicate or transmit the same to any peIson not en—
titled to receive it, or willfully retains the same and fails to deliver it on
demand to thie officer or employee of the United States entitled to receive it; or
whoever, being intrusted with or having lawful possession or control of any
documert, writing, code book, signal book, sketcn, photograph, phot ograpnic
negative, blueprint, plan, map, model, note, or information, relating to the
national defense, through gross negligence permits the same to be removed from
its proper place of custody or delivered to anyone in violation of his trust, or
to be lost, stolen, abstracted, or destroyed, shall be punishable Dy a fine of not
more than $10,000, or by imprisonment for not more than 2 years, oxr both, * * * ¢

| $1~1-a. GEWERAL REQUIREMENTS.

|| Reference: (a) Federal Specifications GGC-C-531, Tracimg Cloth.

(b) List of Bureau standard plans, see Appendix I.
. 1. 411 drawings of machinery and accessories under the cognizzince of the
{|Bureau of Engineering, which shall bec furnished by and at the expense of the con—
{|tractor, are grouped under the following general classification:

(a) Type 4 drawings.— Preliminary drawings, submitted with bids or prior
to award of contract.

(b) Type B drawings.- Development or working drawings, submitted for
approval subseguent to award of cont ract, but
-prior to ordering meterial or commericing work,
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(¢) Type C drawings.- Drawings prepared guring the progress of work to

accompany orders on sub-contractors, particularly
or:zrs fuor steel castings and forysings.

(4) Type D drawings.- Fivighed drawings, sutmitted after werz is con:pleted..
(e) In addition to the foregoing, irsivachisn DCOS and pamra_ets, plans,

an< datz -ncorosrated in Becklet Fians of Maclhinery and
Record o Flect-ical installation shall he supplied as
hereinafser described.

2. The Bureau's appro~al of any type ol plan shall not relieve & contractor
of any material or psrformazce obligation under the nuntrach, un.ess a question
in regard thereto hus beer hrough: to the Burcouls avcerntion in »riting, and
specifis waiver of svch reguirems=t by the Bu-~sazu his bean sodtained, see Section
A-l. Ali discrepancies diccoversd in Grawings, in cpecifizations, OF between
drawings and specifications, shall be immediately referred to the Bureau for
action,

3. Drawings need not necessarily be made to scale, but, where practicable,
scaled drawings are preferred. Wiien dravings are not made to scaie, such fact
shall be clearly stated in the drzving title. In all cases figuved dizensions
of 21l parts shall be complete and shall include manufacturing tolerances, work-
ing fits, and surface finish, wherever awmplicshle. A1l dimensicns shall be given
in feet, inches, and decimais or tractions of inches. Dironsiors which apply to
fitted parts shall be given in inches and fractione of intnes wirh tolerances in
decimal fractions; dimensinns of ronfitted pacic may be given in imches and deci-
mel or common fractions; dimensicus greater than 24 inches may te given in feet,
insches, and fractions thereof. Whare drawings are made to scale oxme of the follow~
ing standard scales shall be used.

WSt e A — L Y
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1/16 inch to the foot.
1/8 -inch to the frot.
1/4 -inck to the foot.
3/8 -inch to the foot.
1/2 -inch to the foot.
3/4 -inch to the foot.
1 ~-inch to the foot.
1-1/2 inches to the foot.

3 inches to the foot.
6 inches to the foot.
Pull size. ;

4, The following plans shall be drawn to scales as indicated., i larger

scales are preferred when their employment will not unduly increas e the dimensions
of the sheet:

(a) Ceneral layout plans of machinery installations of not less than
one quarter inch to the foot. '

(v) Piping layout plans for machinery spaces not less th=an three eighths
inch to the foot,
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. (c¢) Electrical wiring layout plans for the entire vessel shall e made
with decks and other structural features drawn to a scale of not 1ess than one
guarter inch to the foot.

5. All dimensions shall be so placed on drawings that they may be read
either from the bottom of the sheet or from the right-hand side,

6. sSalient features of the design and performance characteristics of 211
apparatus shall be prominently shown on every drawing where applicabdle. such
features shall include:

(a) Power input — Pounds of steam per hour, kilowatts pext hour, pounds
of 0il per hour, etc, '

(b) Power output (normal rated and overload) - EorsepoweX, kilowatts,
gallong per minute, ecte,

(c) Fressure - Steam, exhaust, suction, discharge, test, bearing,
voliage, etc.

(d) Speed - Revolution or double strokes per minute, feet per sécond_,

bearing or journal surface speed, etc. Y

(e) Velocity (steam, liquid, air) - Through pipes and orifices, peripheral,

ete.

(f) Temperature (inlet and outlet) ~ Steam, superheat, 1Xquids, etc.

(g) Surfaces {arca of ) — Heating, cooling, grate, etc.

(h) Viscosities of liquids handled with corresponding temperatures.

(i) Power losses — In seme units as (a) and (b).

(J) Heat transfer - Coefficient or rate.

(k) Piping - Friction head on suction at rated flow, pre ssure drop through.
o o) esices - s o s g s Spane, st

L]
[ T R
N . . .

{m) Blowers -i‘;x-x:ea of d:o;.cts, intalce gratings, ermor bars , etc.

(n) Weights - As a whole or per unit, computed or actuadl , wet and dry.

(o) Power characteristics - Voltage, frequencies, numbex” of phases!
type of windings, starting torgue, full-load speed torgue, percertage of slip,

speed adjustment, duty classification, etc.

. (p) Characteristic curves — Steam consumption, horsepowe T, head, Ppressure,
capacities, speed, efficiencies, etc.
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7. Vhere parts of machinery are indicated as beling right-hand or left-hand, a
note shall be added to the drawing explaining in detail the difference between
the right-hand and left-hand parts. Drawings of screw prorellers, im pddition to
dismeter, pitch, developed and prcjected areas ot blales, €1cC., shall show indi—
cated or shaft horsepower, effective horsepower, revolutions, and speed of vessel
for which the propeller has been designed. Drawings of valves and miscellaneous
fittings shall show the number, material, and location of each type and size. A11
drawings of apparatus using tubes, such as boilers, condensers, supe rheaters, feed-
water heaters, etc., shall include a table showing number, ordering 1length, dia-—
meter, thickness, material, etc., of each type and size ~f tube required; the same
applies to special brick in boiler combustion spaces. A1l apparztus using electric
cable or wire shall include a table giving length, size, end insulat ion of all
cable used. -

8. Indicating the materials of construction by distinctive cxrosshatching is
not required on any class of drawing; simple line hatching of comple te sections or
borders of sevarate paris shall be used wherever necessary to.indicate a junction
of two different pieces or otherwise to com letely clarify the drawing. Yhen
distinctive crosshatcking is used it shall conform to Bureau of Engineering
standard B-20.

9. The materials of construction shall be indicated on a 1ist of material
in all cases whether distinctive crosshatching is used or not, and €his list shall
appear in the upper right-hand corner of a drawing sheet, expanding to the left,
and down as necessary. Since, under the provisions of Subsection S1~2, the list
of material becomes the medium of azreement between the Bursau and the contractor
as to the materials to be employed in construction, it is very impoxrtant that
extreme care be exercised in proper preparation. In order to facil itate Bureau
action the following arrangement shall be followed: ‘

Column 1. The piece number. (In numerical sequence 1, 2, 3, etc.)
Column 2. The neme cf piece.

Column 3. 'The number required.

Column 4. The material.

Column 5. The specification,

10. In the specification column the Navy Department specification mmber
and class applicable shall always appear for each item considered ®Y the manu-—
facturer to fall in the stressed or otherwise vital class, and so subject to
full inspection. Suffix letters, such as the "a" in 43Blla, are not required to
identify the particular issue of Navy Department specifications, The identifying
number only, "43B11", is necessary. In cases where the manufactureI propeses a
substitution, reference to a footnote shall be entered after the Havy Departwent
specification number, and in the foctnote the substitution shall be described in
sufficient detail as to analyses, tests, heat treatments, etc., as will permit
the Bureau to take proper action witnout further correspondence andd in such form
‘that proper inspection can be made, No entry shall be made in coliamn 5 either
.of specification number or other designation, where the material is nonstressed

£

or nonessential in character. The Bureauw, in acting on the plan, wwill either accept

or return this 1ist of material for revision, and having been agreed upon, and
approved, the specification column with its footnotes shall serve &=xs the inspect-
inz officer's guide as to whether a full or only & surface inspection shzll be
applied, see Subsection $1-2. additional columns will be pemmittedd in the list of
material to suit the special requirements of a contractor, but thexe shzll be no
omissions from the information called for. The following is a typical list of
material for drawings and should be followed in carrying out the alrove instructions.
The width of columns and spacing of lines may be increased over thaat shown to suit

- e
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BOAYevvasavsnse
Bonnetesecssene
Seabecascecones
DigKesoseanonsee
sDisk nuteceenes
tSteMesonscnacse
:Mut for pc. b..
tGlandeseceacees
1YOKEeoeoennscoe
:Standardeesvees
:Mut for pc. 10.
:Hand wheel.....
:Bonnet stud....
:Nut for pc. 13.
:Gland stud.....
sfat for pc. 15.
:Split pin for
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P :____Drawing Nos,1
! re- Material :  Material Specifications : Cortractor : Bureau
tquired: 3 L : .
T 1 :Cast steel.....:H9SL, Cle Bueeeesrocreesnrsassadosasnsaacnsalanccoccnces
. 1 :Cast steel.....:H9S1, Cl. B; Note liseseeeaceclonacoococrceioancasenrcs
: 1 -:Forged steel...:4bS13, CRS1; Note 2eecvcvncecsionsioconrrenionaaseccnns
v 1 35 RS - K R R LR LR LR R eseveslocacevsocnssstonssensanee
: 1 sHickel 2110Y vetavasccsasocecanassrss B L R "
. 1 ‘Rolled steel...:46S18,.CRSLesececcesosasnsccealoociseannaeciorsconccone
: 1 B ONZCenonvecsaltossssncanssscoasssocan teeeceslossiecacesactocsiessosee
t 1 BrONZE.es...s.oiH6MO; TOLE 3uenriierioriiaiiiaiioniracaracadoneieranees
+ 1 :Forged steel...:49s2, Cl. An; Yote o eevosaveotonorosnosssaiosasnssnssse
: 2 :Forged steel...:lUys2, Cl. An; Tote By eveeeoseetocesoacsnsasdosatasancse
: 2 :Forzed steel...lscecacrcncccacarecnns Wevecostecerscoasseetososnncsoos
: 1 :Aluminum alloy.:46A1, Cl. 2.ecceevecce veseseslesersscscsvaleccrsocanas
: B iSteelesesercses:lt3Bll, Cle Beeeeooneo R S PR
: 8 1SteCloseeecenaetddBll, Cle Covrecnene W rescesleasssacenaccnenvesasscce
. D BIONZE..ss..ss.4BBO; NOte Goceerirrraiecneiniionenocnoncenioorionnres
s D iBrONZCecescs.soiH6BO; HOLE Deoresersanroacaeeatoonecronenneionerenarse
: ] IDBTOSS.eccsesocciarenssasnascenrnrioos Viieiestocsssasesicatecssercvane
: 1 : See AbOVe. ...t : H

to other drawings is necessary.
NOTE 1. .~ Die-cest carbon

CarboNesescesacsssacrciasossosasanrencesr

SULPHUT e o s e sovensrsessrsecssosssnnasasssssssanrestessentonecocnets

PhOSPNOTULS s s s v e sseosecineosrosnastnesastosnssoaastonssarnonsnascoss

steel of following characteristics substituted:

s ar Paesssevss0 oL OacE0B 0

st ee 60 a0 009 60000
R RIS I ¥

st e6 86 a8 0 EOseR

or finished drawings where reference

40% max,
.045% max.
.O4% max,
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Tensile Strength....oeeccosenocarrsomssasenenes ... 70,000 1bs. per sg. in.min.
Yield poinb...veeeecens evaea cenesen fecsrsasssrane 35,000 1lbs, per sq. in.min.
Longitudinal elongation in 2 inches............ ... 25% min. :

Transverse elongation in 2 inches....covecacvrvees 20% min,

Lonzitudinal reduction of AT€8...ceecarccacnrocece 40% min.

Transverse reduction of are@... Vsvescescsssearone 35% min.

Cold bend, 180° to inner diameter of 1 inch
NOTE 2., - Cast steel complying with chemical requirements of specif ications sub-
stituted. ¥o physical test, except minimum Brinell No. 200.
NOTE 3. - Surface inspection onlr. )
NOTE 4. - In accordznce with specifications, except minimum tensile strength
90,000 pounds per square inch and elongation 20 percent in 2 inches.
NOTE 5. — Tobin bronze substituted. No test.

11. In order to reduce the nusber of plans for certain classes of material,
such as electrical equipment, switck oards, searchlights, and similax- apparatus
which are made up of parts and subassemblies thet are identical excerst for minor
details or in mmbers of parts, additionel columns way ve inserted to the left of
column 1, The number required of the items in column 2 (name of piece) shall be
tabulated in these additional columns instead of in celumn 2. Tais yporocedure is
ordinarily applicable to plans which have been approved.previously foT similar
apparatus on other vessels and may be used for assembly Grawings, subassemdlies, or
detzil parts. Essentially each item in column 2 is identified by mez=ns of the
additional columns. If an item in column 2 does not apply to the 1ztest design,
the space opposite that item in the additional column anall be left ®lank, If-a
part is changed, a new item shall be added tc colwmn 2 and the numbex required of
the new item snall be indicated in the additionel column. If the nurnber required
of any items is chenged the new number required will appear in the additional
column. FEach additional column snall snow all the items that go to rnake up the
complete unit corresponding to that cocluran., These items may be suba ssemblies orxr
individual parts, depending on the character of the unit. Flans mus t be complete,
permit ready identification of any part, show all details required f or dupli-~
cation of parts and include all parts which go to make up the comple te assembly.
An explanatory note shall be added to each plan embodying this proce dure that will
show clearly waich additional columns apply to the perticular assembly, sub-
assembly, or detail part cn the plan, and the complete unit shall be identified
by name-plate serial numbers or other positive means. -

12. Surface finish shall be indicated for all.parts. Where practicable,
Bureau standard symbols and method of indicating them shall be used as described
below: where the shop practice of a given mamufacturer requires symtyols differing
from the Bureau's standard, the mamfacturer's symbols will be accep>table,

FINISE SUHRFACE MARES

"Rough. tool finisk.
Pine tool finich.
Grind. ’
Polish.

Drill.

Rean.

File.

Scrape.

Spot face.

[ASIE N L
. @ o & &

Hy Hhy By Hy Hhy Hy Fy Hy Ry
tO(I).\IOWU‘Mb
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13. Each piece will be marked with the character of finish required by
inserting the corresponding number in the circle, t}.xg arrow being placed ageinst
the surface to which the finish mark applies. See Iigure l.

i
O
@

/

U VR S e

Figure 1.

14. The right-hand side of types B and D drawings shall be re served for
titles, 1ist of material, explanatory notes, etc., and type B and D drawings
shall conform to the Burezu's type plan 50~-R-87 for arrangement.

15. The titles of all drawings skall be complete, and for all drawings,
except type 4, shall be preceded by the official designation of all vessgels to
which the drawing applies, as obtained from the special specificati ons therefor
or from the Bureau; viz, EB45, DD240, etc, As soon as the vessels &Te named!
the name of each vessel shall be added to its official designation Wherever 1%t
appears. Names and desiznations of vessels shall be placed on drawings in letters
not less than one fourth inch high.

16. Each type D assemdly drawing of a set for a given item of ?.pparatus or
equipment shall carry a drawing list or index showing all other drawings of the
set with identification numbers for ready reference. :

17. Where welding is to be used, types 4, B, and D drawings Shall show
welding details clearly ard concisely in all important and highly st:fessed
members. For general indications in structural assemblies, the wel ding symbols
of Bureau standard sheet B-154 shall be used; in all such cases, & key to the .

Subpar. L8, first sentance, dele
twe sentencess~
"It is of the utmost import

te and substitute thex_'ef‘or the following

5p2cia) bools to b perms ance that the details of the spaxe narts and
orden _C-e gJ)earlo e i nishod under f.ny requisition, contract or purchase
Parts sod pos zlsuo;n_z o bot§‘1 Tirpe B and D drawings. The details of spare
[ 1 &nct naed wools for electrical e 1 s e s <
in contormity with the 'List of Sume peoiiPReut sball be arrianged in a list

S31o1 opare Parts and Tools! shown onr Subsecticn
baL'cw avs veeme (79)

accept a modification of the list of material snowu uuucs vew pe-- - o

graph 10, whereby the columns headed "Number required" may be broken dom into two
columns, one shrowing number required for assembly puroses and one Shcwn.:g addi-
tional parts to be memifactured for spares; bus such inforuation ¢=2 detail plans
shail nc% relisve the contraztor from tkhe resrunsibility for ﬁ:.rn‘,‘shizg a detailed
summary cf spars paris and special tools on the general assembly d-=awing oxr separ-
ate special drawing, as the case mzy reguire. Final Bureau approvl of' the spare
parts and special tools will be given on the assembly drawing, oT =special drawing,
in each case, and not on detailed drawirgs. In particular, when s<ts of spare
parts for a particular equipment are called for by the requisition s contract or
purchase order, such as 'complete sets of bearings', the sumary o=X spare parts
shuall show in detail what items constitute a set.

——ee t w—

~~1A4ins aymbols shall be included on the drawing. {.‘ “"“:‘

-t
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19. In all applications of anti~friction bearings of ball or roller types,
the assembly plan of the apparatus ghall bear a certificate signed by & respons idble
representative of the bearing mamfacturing company showing that the application
of each particular bearing proposed for use is approved by his compny -as 0 all
details of mounting shown, the load and speed to which the bearing vill be S‘f.b’*‘
jected and the lubrication of the bearing, giving full consideration to the intend-
ed service, viz.,, continuous or intermittent, ambient temperature, di sassenmbly
requirements, etc. :

S1-1-b. PEOTOGRAPHIC TRACINGS.

1. Fhotographic tracings shall be furnished on tracing cloth wkaich is in
accordance with Federal Specifications CCC-(0-531; white cloth vellum is not accept-
able. Photographic tracings shall be right reading and capable of producing a
clear and distinct print, and there shall be no distortion nor i1leg:bility of
the lines or figured dimensions. :

2. Photographic tracings shall be made by an approved photogragphic process
which shall consist of the production of a suitable vandyke negative from the
original tracing on special paper; tne negative shall then be placed on sensitized
tracing cloth and exposed. Following exposure, the tracing cloth shz=ll be passed
through a water bath and a developing solution and then carefully wizped clean with
cotton or a camel's hair brush to remove foreign or excess gsubstances on the sur-
face.

3. Fhotographic tracings shall be made with clear, sharp, duradle black
lines on the dull side of tracing cloth which has been treated with &2 colorless
water-proof coating and sensitized to produce a black line print whem exposed
under a negative, developed and washed. They shall be of such character as to
permit erasures and making alterations in ink with the same facility and degree of
permanency as with regular ink tracings. The waterproofing shall wi thstand at
least 20 minutes exposure to water without showing any tendency to break dowmn and
shall withstand a sufficient amount of vigorous rubbing necessary to clean out - the
background without disturbing the lines; breaks, cracks, or spots in waterproof ing
shall be cause for rejection. The waterproof coat shall adhere to the cloth so
that it cannot be stripped from the cloth on either aside, -

4, The surface of photographic tracings ghall be dull mat fini sh, requiring
no top coating or lacquer, and shall possess sufficient tooth to tale indie ink
with the same freedom as natural tracing cloth, and without causing the pen to
slip or skip or the ink to spread unduly. The finish shall pernit india-ink lines
to sufficiently penetrate the surface of the cloth so as to resist x emoval by
chafing with the thumb nail, smdging the lines by damp hands under PIessurs, and
the wear and tear of frequent handling., Failure to withstand the albove will be
cause for rejection,

5. FPhotographic tracings shall be perfectly swmooth and flat wizen unrolled
and show no tendency to pucker or draw. The background of the clotla after print-—
ing and developing shall be of a bluish-white tint having a transpaxr-ency ratio of
not less than 65, and the cloth shall retain as nearly as possible the flexibility
of natural tracing cloth. Thickness over 0,0043 inch, stiffness or tackiness shall
be cause for rejection. '
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6. All tracings from which photozgraphic tracings are xfxade shall_be in such
condition as to produce photographic tracings which are satisfactory 1n every
respect. ’ . :

-

S1-1-c. SIZES OF DRAWINGS.

1. The standard vertical dimension when reading all drawingsy except types
A and G and radio drawings, shall be 27 inches, and the standard length shall be
40 inches, and this standard sheet shall be used wherever practicable. 4 half
size sheet shall be 27 inches in the vertical direction end 20 inch§s in length,
and this size sheet may be used when the standard sheet is not requlrﬁ?d. If a
sheet larger than the standard sheet is essential, the length may e increased .
as required up to a maximum length of 80 inches, In exceptional c=ses the ve_rtl—
cal dimension may be increased to 40 inches when specifically authorized by the
Bureau, For deck arrangements of large vessels and similar plans, where.a the SC?.le
of drawings required to keep within the dimensions of the sheets specified herein,
would make the drawing difficult to read, the inspector of machine Xy may permit
the contractor to exceed the length of 80 inches specified, but the rmumber of
such sheets shall be kept at a minimum and specific approval of the inspector
must be obtained in each instance.

2. Types B and D plans for radio apparatus, shall conform to ‘the following
sizes:

(a) "A" sheets, 10-1/2 by 8-1/2 inches.
(b) "AA" sheets, 10-1/2 by 16~1/2 inches.
(c) "F"* sheets, 21 by 27 inches,

(d) "J* sheets, 42 by 27 inches.

3. There is no restriction as to the size of types & and ¢ &rawings.
§1-1-d. TYPE A DRAWINGS.

1. Type A drawings submitted in connection with bids for the building of
vessels shall consist of such sketches and plans as may be necess&IY to amplify
the bureau's original contact plans. BSuch drawings shall be submi tied in dupli-
cate with bids or as required by the invitation for bids.

2. Then equirment for vessels is to be purchased directly by~ ‘the Navy
Department, type A drawings in duplicate sholl be furnished with +he bids, or
as may be specifically called for in the schedule or requisitionse In any case
one set shall be for the files of the Bureau of Engineering and the rewceinder
filed as directed by the Bureau of Supplies and Accounts., Type A drawings shall
consist of all sketches, cuts, drawings, etc., as may be necessary” to show
completely the character and deeign of the material or equimment %t is proposed
to furnish, and in amplification of the description and guarantee = descrided in
the wording of the bid.
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3. TFor apparatus such as turbines, pumps, motors, generators, condensers,
boilers, and similar units, sectional plans shall be furnished which show clearly
the details of the design, the materials of which the units are to be built, the
over-a1l dimensions, and the space required for operation and overhaul.

4. TFor equipment such as distilling plants, refrigerating plants, and simi-
lar installations a floor-plan arrangement shall be furnished showing the space )
occupied by the apparatus, the space required for operation and overhaul, and the
units which make up the plant. Sectional plans of the principal uni‘l_zs containing H
the information required in the preceding paragraph, and such other infomation
as will permit a clear understanding of the plants and their operati on shall also
be furnished.

5. Award of contract in comnection with which type & plans have been sub—
mitted does not carry approval of such type & plans as construction OT memu—
facturing plans but they are subject to modification in the development of type
B plans as demanded by the requirements of the specifications and teTms of -the
¢ontract.

Sl-l1-e. TYPE B DRAWINGS.

1. Type B drawings shall consist of preliminary diagrammatic &nd detail work-
ing plans of all machinery and equipment prepared in the development of the con--
tract specifications and shall be submitted for approval via the Buxeau's inspectorn
with suitable letter of transmittal for each vessel covered, as soox after award
of contract as possible and before work covered by such plans is cormmenced, Before
detail working plans are submitted diagrammatic plans of general ar xrangement of
main and auxiliary machinery, piping, light, power, and interior commmunication
systems muet be appraved. These drawings shall be carefully checked. in order to
correct omissions, errors, deviations from form, and noncompliances with the speci-
fications before submission Tor approval via the Pureau's inspector . Vhen drawings
ir an unsatisfactory condition in this respect are forwarded in suf ficient quantity
to constitute a definite cause for delay, the Bureau's inspeclor shhall report the
circumstances to the Bureau together with such comment as the contxractor may care
to make.

2. Type B drawings shell be furnished on blueprints in tripli cate vhere .
the equipment covered thereby is entirely under the cognizance of t-he Bureau of
Bngineering. If other Burcaus are involved one additional copy sh=211 te furnished
for each of the other Bureaus concerned. Of the copies furnished, two shall be
retained by the inspector and the remainder shall be forwarded by Iaim to the
Bureau. Upon receipt of the Bureau's action, one of the copies retained by the
inspector will be suitably endorsed by him indicating such action &nd returned
to the contractor. Additional copies offered by the contractor wild 1l be similarly
endorsed on request.
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‘ . 3. TWhere two or more vessels of the same c¢lass are under comstruction at
the works of the same ‘contractor, or where plans are developed by a central draft-
ing room, type B drawings pertaining to equipment common to two or more vessels
shall be submitted as for one vessel and the number of blueprints fuarnished shall
be as directed by the Bureau. In such case drawings shall show name and designa-
tion of all vessels covered and letter of transmittal shall give the same informa-
tion together with contract number of each vessel.

4. Type B drawings may be submitted as tracings accompanied by one blue—
print for the files of the Bureau of Engineering and one for the files of any
other Bureau concerned. When so submitted contractor shall furnisix the Bureauals
inspector with one copy for his use, as soon as arproved tracing is returned with
Bureauw's approval.

5. Where type B drawings are teken from trocings previously approved by the
Bureau for other vessels, or are tracings made from approved .drawings of other
builders a note shall be made of Bureau number previcusly assigned, together with
notation "Modified," if modification has been made. If a new drawing is prepared
it shall bear & note indicating that it supersedes the previous dravwing mmber.

6. Any alteration made in a type B drawing during the progress of work shall
require procedure to obtain avproval in the same manner as in the case of the
original. Copies of the new or altered drawing, if approvel is obtained, snall
be supplied as in the case of the original., If alteraticns are thus authorized
and no new crawing is mede, the altered drawing shall carry a tadble of alterations
serially rumbered and arranged in a tadble giving date, nature of each alteration,
and reference authority for change; such alteration tables shall indicate the
character of the original design features which have been altered. The Bureau'ls
é?spector shall certify approved alterations as in the case of the original

awing, :

7. Two blueprint copies on paper of all finally approved type "B drewings
shall be supplied by the cortractor with each vessel delivered to take the place
of type D drawings, if the complete set of type D drawings is not ready at time
of delivery. One set of such blueprints showing the machinery and electrical
installations as finally approved shall be delivered to the Command ing 0fficer of
each vessel via the Inspector of Machinery, and the other set forwarded via the
Inspector to the Commandant of each vessel's home navy yard,

8, In the purchase of equipment for vessels directly by the INavy Department,
type B drawings shall be furnished for the Bureau's action prior to fabrication of
any material, unless the ccntract specifically states otherwise. In such case the
method of procedure shall be identical with that outlined above. T™he drawings
shall likewise be forwzrded in triplicate with additioral copies for each of the
other bureaus concerned, unless the contract states otherwise.
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Si-1-f, TYPE C DIAWINGS,

1. Type C drawings shall consist of such drawings as are necessary %o
amplify information supplied to sub-contractors with parchase orders; copies there
of being required by the Bureau inspectors in making inspection at the works of
the subcontractors.

2. Such drawings may be copies of type B plans previously approved or any
other form of drawing the contractor may desire to use. Copies of such dra.v.nngs
shall be furnished complete with each copy of the purchase order. All drawings
shall be clearly marked to show either shipbuilder’'s order number or.Navy con~
tract number to facilitate identification, Purchase orders are requ}red to be
submitted to the Bureau's inspector in quadruplicate. The Bureau's inspector
will supply the Bureau and other inspectors at the works of subcontxractors with
coples as necessary, )

3. Purchase orders for steel castings or forgings shall always be accom—
panied by type C drawings.

S1-1-g. TYPE D DRAWINGS.

1. Type D drawings shall consist of accurate hand tracimgs in india ink
or photographic tracings on tracing cloth for all finished work, and shall be
sufficiently extensive in detail to enable parts of the machinery axr:d electri~
cal installation of a vessel to be duplicated without additional drawings, and
shall contain sufficient information to permit any part to be readily identified
in orders for replacement; for the latter purpose only, photographs mounted on
standard size cloth baciz sheets with part numbers clearly marked thereon will
be acceptable to amplify and simplify, but not to replace the regul ar assembly
drawings, (Excent as modified under paragrapk s1-1-k.)

2. Assembly drawings shall show the name of all major parts of the appara-—
tus or subassemblies which appear on other plans, All clearances affecting the
assembling of detail parts shall be clearly indicated, together with any other
information required for the proper adjustment of those parts. Any  information,
not otherwise furnished in instruction books, pertaining to the opeTation of the
apparatus shall be indicated.

3. There photographic tracings are supplied, reproductions maade from the
manufacturer's own shop tracings, will, in generzl, be acceptadle. However,
whether photographic tracings are made from shop drawing or otherwi se, no
finished drawings supplied under these specifications shall show axrxy plan or
supply any information that is not strictly applicable to the appaxatus or equip-
ment for which the drawings are furnished except for certain classes of equipment
which are made up of parts or subassemblies, the details of which <an be indi-
cated by the proccedure specified in subparagraph S1-1-a-S.

4. For equipment which is Tequired to be in accordance with INavy Department
Specifications 17€10, 1767, 1749 and 17M10, the plans shell conform to the re-—
qiirements specified therein, except that for type D plans, the mumber of sets,

size, arrargements, title, and form shall conform to the requirements specified
herein,
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5. When a contractor for a given class of equipment is in doudbt as to the
character of the type D drawings required by the Burcau, it is suzgested that a
representative set of drawings covering a characteristic item of eguipment be
submitted to the Bureau in triplicate for approval. The Bureau will then retain
one set of such drawings, and return one corrected set to the contractor, &nd-
csend onec corrected set to the Bureau's inspector having cognizance, for use in
checking drawings delivered on contract.

6. All type D drawings shall be furnished complete within four months after
2 vessel has been delivered by the contractor unless the contrazct specifically
states otherwise, :

7. TWhere two or more vessels of the szme design are under comustruction ut
the -seme—time by the same contractor, original finished tracings ©OF thotographic
tracings for the Bureau and for distribution to navy yards are re aaired only as
for one vessel, wherever the apparatus covered is identical., If mot identical,
separate and complete sets of tracings or photographic tracings for the Bureau
and for navy yards for all items which differ shall be furnished for each vessel
so affected. When more than one vessel is covered by a drawing, the designa-—
tion, name, and contract mumber for each vessel to which the draw3ing aprlies
shall appear thereon.

ekt

8. Unless otherwise specified, sets of type D drawings shall be furnished
in mumber and for the purpose indicated as follows:

{2) One complete set of hand tracings or photographic tracings for each vessel
or group of similar vessels on order from the same contractor for the files of the
Rureau,

S om e

(b) $ix complete sets as in (a) above to the Bureau's inspec tor for distri-
bution to navy yards, as directed by tne Bureau.
: (c) Cne complete set of hand 4racings-or photographie—$racirgs for ea.c‘n~
vessel built containing only the items pertaining to that vessel; this set shall
be supplied to the vessel via the inspector of machinery.

9. The type D drawings furnished for the machinery installation and e1<?ctri—
cal plant shall be indexed by the shipbuilder. Indexing shall be done with india
ink and conform to size and style shown on Bureau of Engineering plan 50-2-87.

The index mumber shall correspond to the official designation of the vessel, the
group number shall conform to the Navy Filling Yamual, and the f 3 le number skall
conform to the master inrdex sheets for machinery and electrical prlans. Whez:-e a
set of plans applies to a group of two or more vessels, all plans shall‘be indexed
under the lowest rumbered vessel of the group; in special cases vwwhere plans do not
apply to all vessels of the group, such plans shall be indexed undez.' the lowest
mumbered vessel of that group, and a notation made in or near the title to
designate the vessel or vessels to which the plans are epnlicable . Type D c'iraw—-
ings of radio apparatus shall be indexed by the shipbuilder in accordance with
instructions furnished by the Bureau on request. :
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10. The Bureau will supply & set of blanl indox forme for typs D drawings
which will be filled in by the shipbuilder with india ink, afte? wiiech the ship—
builder will make blue~line print copies of these forms for each set of plans;
the indexed forms will be forwarded to the Bureau with the set of *.,'}2‘9- D draw-
ings intended for the Bureau's files, and set of blue-line copies will accompany
each other set of these drawings.

11. Each set shall be wrapped in a waterproof wrapper and be pz?clced
separately, ready for shipment, in flat, strong, wooden cases, in wthl‘.l the
sheets shall be so secured that it will be impossible for them to be .dlsplac.:ed
or crumpled during handling. Sets of machinery, electrical, and red io drawings
for the same vessel may be boxed togetner.

12, In the purchase of equipment for vessels by dircet contract with
the Rirean tvne D drawings confroming to the requirements of the above para—
fsda the following as new subparegraph 13- ~~ 77T 7T ~amnlated
13« Yo type D firished 111 1 .
. © :1shed plane will be required for the interlor cozus
quipment listed in subparagraph 51~1~h~6(3),3u 1e lnterlor cozmunication

(74
§1-1-h. INSTRUCTION BOOKS ANU FAMIALLLO. )

1. Instruction books will be furnished by contragtors and subc ontractors

for main propelling machinery, boilers, air compressors,forced draf t blowersf

sreciprocating wamps, centrifugal pumps as required by Subsection §47 -2, p(_)gitlve
‘displacement rotary pumps as reqaired by Subsection S47-3 and other auxillar:,‘/
machinery, electrical installations and other impertent naval equipment furnished
by them. These instruction books will contain all necessary pertinent informa-
tion to insure efficient and econcmical use of the equirment, such data a?.nd
information as may be required by the applicable specifications unier which
furnished, and in general, the followingi-

(a) General Description, inclading also sufficient sketches, illwustrations,

ard sectional assemblies with appropriate references to drawing numbers and
titles,

(v) Installation instructionms.

{c) Operating instructions.

(d) Instructions for care and maintenance,
(e) Safety precautions.

: -

(#) Index.

- W

phonks will be printed on a strong erade af meman woi-- - SC0h S101WhW6(2)7

ot ‘ icati 2ipr ted in subparagrap
Peprgirr. s 0¥ interior communication equipment 1lis

it .-
8-1fiCtlons of gpproved type P planse’ : '
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2. The instruction books shall be covered with a strong durable cover of
black leather, leatherette, fabrikeid or similar approved material and shall be
bound securely so as to prevent detachment of either the covering or the pages.
The size of the cover shall be approximately 9-inches x ll-inches. The front
cover shall contain the following information:

(a) Sufficient descriptive data to enabdle ready identification,
(b) Neme and number of all vessels to which the equipmert aprlies.

(¢) Contract mumbers under which equipment was purchased. f morg than
one contract number is shown, the vessels supplied under each coniract shall Dve
indicated,

(d) Mamufacturer's name and address.

A sample of the complete book shall be submitted to the Bureau for approval
before final printing.

3. 4 contractor furnishing more than one set or type of equipment, subject
to Bureau approval, may incorporate the instruction books of similar or allied
equipment in one binder, providing the binder does not become bulky &nd more
difficult to use.

4. The Pureau will consider requests by contractors in spec ial cases to
furnish descriptive pamphlets instead of instruction books. sSucia parphlets shall
contain sufficient information to insure that the operating personnel can operzte
and maintain the equipment properly. The pamphlets shall be bourad in a durable
cover as descrived in subparagraph dl1-1-h-2 above.

5. &1l copies of instruction books regquired shall be deliverred to the

inspector of machinery prior to the delivery of each vessel. Suf ficient copies
shall be supplied for distribution by the inspector of mecninery as follows:

(a) Five to the Bureau of Engineering,

(b) Ten to the commanding officer of each vessel, in the <¢ase of battle-
ships, cz&'u%sers,b and aircraft carriers, and five for each other type of vessel. ot

Sy st wrlatiw e VY Xa Loabweawir e e%\\~v~,fy . _(\w.\ht* T e e
Nzw Yimbdra, Cowmn. fov e wbawatime Scweels
(c) Two to the Saperintendent, of the Unifed Sufes Naval Acadery, =, .. -
ie) T we case Nrvy Yaea™ 'i-l‘\\'\nme\ h-e L wirid By fewete
W) Twe toy Cew¥ayl Oafding OF: ur. , Bveekiym, NML L ) Thves e~ ¢, boactding ye ool

6. Instruction books shall in a11 cases be 4urn1shed for tize &0110W1ng i ar
£) Two of equipment listed in. iul‘apuragraﬁh Sl-1-he6(g) EO each navy Yary

74y
‘ . AL
(a) xslectrlcal propalslon equxpmez:ts for all classes of wressels,
(v) 0il engines of all types, whether for propulsion purprosss or not.
(c) Gasoline engines of all types,

(&) Main propulsion turbines.
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(e) 411 turbines for driving electric generators,

(£) Fropulsion reduction gears.

(g) Oil-burning equirment.

(h) Distilling plants.

(1) Refrigerating plants and boxes.

. (j) storage batteries, submarine propulsion.
(k) All auxiliary machinery of new or umusual design.

(2) Interior communication equirment:

(1) Flectric clocks.

(2) Telegraph systems.

(3) Battle telephones.

(4) sound-powered telepnones.,

(5) General announcing telephones.

(R) Electric logz.

(7} shaft-revolution indicator system.
(8) Fire-alarm system.

(9) Salinity indicator system.

S1-1-i, RECORD OF ELECTP.ICAL INSTALTATION,

1. Complete infermetion and illustrative matter in connection with the
details, layout, test, and operation of 21l the electrical equipment of a vessel
-shall be complied by the contractor and bound by kim into & convenie nt record
of the electrical installation; information concerning radio equipment, and the
underwater sound system shall not be included, except items connecte=d with the
pover supply therefor, such as motor generators, etc. Arrangements %o include
irformation concerning items of the electrical installation not undeer the cogni-
zance of the Bureau of Engineering shall be made by the contractor wwith the

_assistance end to the satisfaction of the inspector of machinery.

2. In gereral, the material included shall contain full informmation in

regard to general appearance, details of construction, operation, cc>unnections,
mairntenance, shop test data, and shipboard test Gata (for standard test forms
i’c?r §lectrica1 tests, see Appendix I) of all electrical macninery, A nstruments,
fittings, appliances, etc., except such as may be covered by Bureau standard
p].?na and those excepted by subparagraph 1. For illustrative purposses, blue—
prints, photographs, cuts, or other suitable reproductions may be ussed and
these shall be properly mumtered or lettered to accompany the text; scales shall
not be reduced to a eize which would render reproductions difficult to read.
Every type of instrument employed in the interior communication and  signal
systems, as well as generators, motors, controllers, searchlights, =xheostats,
circuit breakers, storage batieries, switchboards, panels, switchbozard instru—
meuts, ctec., shall be ircluded, with the manufacturer's instructionss, testing
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: 3 Jeri 3 i t herefor.
ethods, nomenclature, catalog designatlon, axgd orae?rln;'lns’pfﬂfftfffi . qm‘?hﬁnn
lementary wiring diagrams shall be included in conjunctlon With DLHES :te:x; ipvins
nd test data for electrical installationms. Descriptions and plans ozd : “the
urnished by the Government shall be obtained from the Bareau concerae y
ontractor and included in the final compilation.

. . r indexed; the
3. A1l matter as finally compiled shzll be grouped and carefully indexed

rouping shall be on general lines, as, for example, '(a).general, (.b) i;stfl)
ution, (c) power, (d) lighting, (e) interior communicatlon, (£) signa ) c%
torsge batteries, etc. The text mey be printed or multigraphed arnd ox da‘iiectu
rom manufacturer's catalog covering the apparatus concerned may be poranc d

¥ in the record if of convenient size.

- - i ve
4. TFourteen copiss of the record shall be prepar ed.and all °°p_lesaszla}£1‘.;r
elivered to the inspector of machinery prior to the delivery of escn Wesfel 4
(istribution as follows:

(a) Five copies to the Bureau of Enginzerinz.

(b) Five copies to the commanding officer of each vessel.
(c) One copy to the Bureau of Construction and Repair.
(d) Two copies to the Bureau of Ordnance.

(e) One copy to the Burezu of Navigation.
5. Aany original tracings or extra copies of sudbject matter SPeC"iiini’;z"‘*
- 4 £ g ne bsa au
sared for the record by the contractor, shall be finally forwarded to &
»f Engineering,

Subperi—4; delete, including subs (a), (&), (c) and (d), and =ubstitute
therefer the following:- .

"o A1) copies of the record shall be deliver=d to the Inspecstior of
Machinery prior tc the delivery of ezch vesscl. The records shzzll be grouped
inte volumes for distributicn on the following described basis:

"Record of Electirical Installation

"VCLUME I - Description.

"NOTE 1. This shall include all of the required information anc® illustrative
matter.,

"HOTE 2. This volume may cover o group of vessals when the macter is common
to all the vessels of a group." {79}

VOLUME, IX - Record of Electricel Tesis.
UNOTE 3. This chsll include blueprint copies of all of the reqraired

eutherticatsd electrical tests'! records - factory, supople-
mentary factory and shipboard - of the electricul dri~wen
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2. After all copies have been made the original tracings prepared for the
booklets shall be forwarded to the Bureau for its files.

3. Drawings for the btooklet plans of machinery shall be sutmitted to the .
Bureau for approval before final tracings. The final form of the drawings supplied
shall be as finished tracings on cloth, in sheets 14 inches by 34 inches with a
1/2-inch margin all around, except on the left edge where a margin of 1-1/2-inches
shall be left for binding. XNo more than one system shall be shown ©On any sheet,
and each system shall be comvlete. 411 valves, branches, and comnections to main
and auxiliary wachinery and equipment shall be shown.

4. Drawings shall be clear and distinct and shall show leads of all piping . -
connections and in gkeleton diagrammatic arrengement. Copy of Bureau's standard
drawing may be requested as indicative of what is required. (See Bureau type
plan 6-Y-374). At lesst one tracing showing each of the following systens and
connections as installed in plan, and one showing each as installed in elevaticn .
shall be furnished. Certain systems may be shown for each deck if desirable.

For all vessels, except submarines:

(a) Main ard auxiliary steam piping.
(v) Boiler feed; suction, discharge, and meke-up Teed pipi rg.
(¢) buxiliary exhaust piping.
(d) Fresh-water tanks; filling and suction piping.
(e) rire and bilge; suction and discharge piping. .
(f) Distilling piant; 211 piping.
(2) Refrigerating plant; refrigerant, brine, and water piping.
(k) Steam heating plant; steam and drain pipinsg.
(1) Pantry, galley, laundry, and bath; fresa-water supplys
steam and drain piping.
(3) Low—pressure steamw drainage; piping and traps.
(k) High-pressure steam drainage; piping and traps. : .
(2) Main turbine glends; steam supply, leak—off piping, arad steam-
leakage~recovery system,
(m) Main propelling machinery; lubricating oil supply retizrn and
purification system. A
(n) Lubricating oil tenks; filling and suction piping. .
(o) Sea valves; suction and discharge connections.
(p) Compressed air; deck and machinery supply system.
(q) Fuel oil; ‘tank filling and suction piping.
(r) Fuel o11; tark heating system, complete.
(s) Fuel 0il; burner supply piping to boilers, galley inci-nerator,
and other special services,
(t) Electric cadle, electric-propulsion arrangement; gemex ators
via control station to motors, excitation, and control systems.
(u) Electric-propulsion switching system. !
(v) Ventilation piping; eupply and exheust for machinery sPpaces.
(w) Such other additional systems as the Burezu may specify in the
. individual case. :
NOTE,~ For destroyers end other small types of vessels where any of the above

emumerated systems are not extensive, two or more can be combined and shown on
the same sheet if couvenient,
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5, TFor heavy-oil engine installations (submarines), items &, £, &, b, 1,
n, o, q, S, t, and u shall be furnished as given in the foregoing s-ubparagraph
and the following additional items:

(a) Forced lubrication and piston cooling; supply, return, and
purification systen.

(b) Compressed air; scavenging, supercharging, and starting system.

(c) Compressed air; ship's high-pressure system.

(d) Compressed air; ship's low-pressure system.

(e) Automatic fuel couapensating system.

(f) Main and auxiliary water systems.

6. In addition to the foregoing plans, general data for all wessels shall
be supplied made up on a similar tracing, and a general synopsis of the official
contract trials. The latter will be furnished to the contrector by the Bureaw,
via the insvector of machinery. The generel data required shall irnclude the
following items, covering dimensions and outstanding characteristice:!

.-

(a) Hull.

(b) Prcpelling machinery.

(c) shaefting and bearings.

(@) Propellers.

(e) Boilers.

(f) Famps.

(g) Auxiliary machinery.

(h) Condensers and vacuurm equipment.

(i) Lubricating oil capacity and storage..
(5) Fuel capacity ani storage.

(k) Fresh-water capacity and storage.

(2) Speeds and performance characteristics on official txials.

 S1-1-k. fTYFET B AND D DRAWINGS -~ LIST OF FL&XS.

1. In order to obtain uniformity in the preparation of type B, and parti-
cularly type D, drawings, the following lists of subject items fox such drawinss
are given. For certain vessels some items listed do not apprly; for others,
necessary items may have been omitted. The lists are not intended to be exhaustive
but are furnished only as a general guide; omission of eny inportant item shall
- not be construed to relieve the contractor cf the respomsidpility For furnishing
- either type B or type D drawings, pertaining to same if required. It is undexr-—

- stood that these items are meant to include only work which is under the cogni-
zance of the Bureau of Engineering.

2., TFor the following items, arrangement or assembly drawings will be
required with such detail drawings or information as are necessary for a clear
understanding of the item and to permit reproduction of parts which are subject
to wear or breakage and which may require replacerent, The details of parts may
be made on the same sheet as the arrangement or assembly plan, nay be in the form
- of a descriptive note or may be on one or more separate sheets.
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3.
required:

(a)

(e)
(d)
(e)
{f)
(g)
(h)
(i)
(3)
(k)

(2)
(m)

(n)

For

(a)

-20-

Bilge drainage system, machinery spaces.
Blacksmith shop.
Feed regulators.
Fire extinguishers, machinery spaces (steem),
Floor plates, machinery space.
Forced~draft system.
Foundations, important machinery.
Foundry.
Gear, locking, mzin and bilge injection, distance,
valve operating.
General workshop.
Gratings, machirery spaces.
Guards, mein propmlsion units,
Heating system:
(1) stear, living spaces.
(2) Coils, fuel-oil tanks.
Indicators:
(1) Temperature.
(2) Fuel-oil tank gage.
(3) Smoke.
Ladders, machkinery spaces.
Lageing and heat insulation,
Cil purification apparatus.
Frotective devices, electric propulsiocn controls.
Shop arrangsments.
Sirens, stear.
Smoke pipes.
Switching struciure, electric propulsion control.
Tarks, air.
Trial eqguipment.
Uptales, boiler,
Valves.
(1) Sentinel.
(2) Sluice, gate.
Ventilating system, machinery spaces.
Thistles, steam and electric.

the following items, assembly and complete detail plans

Air accumilators:

(1) Compressors.

(2) Ejecting apparatus for condensers.

(3) Flasks and plugs, Diesel engines.

(4) Starting and reversing gears, Diesel engines,
Augmenters, vacuum,
Bearings:

(1) Main shafting.

(2) M¥ain thrust.

{3) Turbire thrust.

will be
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(ee) Mendrels for white metal, main bearings.
(ff) Monifolds and all important piping.
(gg) Meters, torsion, '
(bh) Micrometer gear, main propulsion units.
(ii) Motors, electric propulsion.
(33) Mufflers, exhaust, Diesel engines.
(xkx) 0il fuel system.
(£2) Packing:
(1) Gland:
(a) Auxiliary turbine.
(b) Main turbines.
(2) Metallic, main engines.
(mm) Potheads, propulsion cables.
(nn) Propellers.
(0o} Pumps.,
(pp) Reduction gear, main propulsion units.
(qq) Refrigerating plant, .
(rr) Relays, electric propulsion control.
(ss) Rneostats, electric propulsion control.
(tt) Separators:
(1) oi1.
(2) steam.
(wa) Shafting, main propulsion.
(vv) Strainers:
(1) Lacomb.
(2) oil.
(3) steam,
(ww) Stuffing boxes:
{1} Bulkhead:
{a) Fipe.
(b) Shaft.
{(2) Main engine.
(3) Stern tube.
(xx) Switchboards, electric propulsion control.
(yy) Sritches, electric propulsion control.
(zz) Tanks: .
(1) Air.
(2) Feed and filter.
(3) Ice making.
(4) cil.
(222) Tools, special.
(bbt) Transformers, eleciric propulsion.
(cce) Turbine, special control, main propulsion units.
(ddd) Turbines:
(1) auxiliary.
(2) Main propulsion.
(eee) Valves:
(1) Boiler blow.
(2) Checi.
(3) Feed stop and check, _
(4) Composition gate above 2-1/2 inches (where not starzdard),
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(d) Blowers: _
(1) Vventilating, electric propulsion equipment.
(2) Forced drait, fire rooms.
(3) Scot.
(e)Boilers =
(1) Auxiliary.
(2) M2in.

(f) Bolts, nolding down, main propulsion units.
(g) Cables, electric—propulsion units.
(n) Circuit breakers.
(i) Clocks, electrical.
(5) Clutch gear, main propalsion.
(k) Condensers.
(¢) Coolers.
(1) Air.
(2) oil.

(3) Water.
(m) Distilling plant and auxiliary equipment.
(n) Eductors.
(o) Engines, main propelling.
(p) Expansion couplings, shaft.
(q) Expansion joints for piping.
(r) Feir-waters.
(s) Filters, lubricating oil.
(t) Gazes:
(1) Bridee.
(2) murbdine clearance.
(v) Gear, lifting:
(1) Lifting, for important mackinery.
(2) operating:
(z) Main engimes.
(b) sSwmoke pipe.
(¢c) Danper.
(&) Valve.
(3) Turning or jacking, main propulsion units,
(v) Generators, main propelling.
(w) Governors:
(1) Auxiliary units,
(2) Main propulsion units.
(x) Grease extractors.
(y) Heaters:
(1) water.
(2) oi1.
(2z) Indicator gear:
(1) Auxiliary units.
(2) Main engines.
(aa) Indicators:
{1) Revolution.
(2) Salinity.
(bb) Insulators, electric propulsion cable.
(ce) Interlocks, electric propulsion.
(4d) Lubrication:
(1) Auxiliary units.
(2) Mzin propulsion units.
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(5) Composition globe, angle and cross above 2-1/2 inches (where
not standard).

(&) Injection.

(7) Reducing or regulating,

(8) Relief.

(9) safety, boiler.

(10) sea. ,

(11) spring~loaded or pressure-regulating, exhaust.

(12) stop, boiler,

(12) Throttle,

(14) Toggle operated stop and cut out valves in the main steam lines,

4. TFor certain classes of equiment, such as those where mechanical £it is
not an object, where it may be manifestly impracticable for the mamufacture of
:_cep}.acement parts to be attempted by naval personnel, or where the item in question
18 1in accordance with approved naval standards or so standardized industrially as
to be readily obtainable by pruchase in practically any United States port, types
B and D drawings in the form specified above will rot be required. In lieu of
hand tracings or photographic tracings, however, sufficient informsation shall be
supplied by photograpns, illustrations, printed matter, etc., to emnable the equip-
ment in question to be readily understood and to permit all parts to be ordered for
replacement., The following list of items is given as indicative of equipment
covered in this subparagraph:

(a) Bolt forcers.
(b) Calorimeters.
(c) Chain blocks.
(d) Cleaners, tube.
(e) Clocks, nonelectrical.
(f) Counters, revolution. ' -
(g) Electrical metering instruments, switchboard and portadl e.
(h) Flue-gas analyzing outfits,
(1) Puses.,
(3 Gages (steam, vacuum, air water, and oil) except special types.
(k) Indicators:
(1) Diesel engine.
(2) steam engine.
(£) Instruments, electric promilsion.
(m) Joints, universal.
(n) Machine tools (except motors and other electrical equipment),
(o) Meters:
(1) oil
(2) Water.
(p) Pipe fittings.,
(q) Fyrometers,
(r) Sprinzs.
(s) Thermometers.
(t) Traneformers, instruments.
(u) Tools:
(1) Hand (except special wrenches, etc.).
(2) Machine (except motors and other electrical equipmerzt).
(3) Workshop,
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raps, except vacuum traps for turbine drainage.
ves:
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v -

Made from Bureau standard plans, Navy Department
leaflet specifications, or Supplementary General
Specifications, except toggle operated stop and cut-out
valves in main steam line.

Composition gate, globe, angle and cross, 2-1/2- inches
and under.

S. The following items for plans of electrical installation of vessels are
listed to be furnished by the contractor:

(2) FPower svstem:

(1)
(2)
(3)

(4)
(5)

(8)

(7)
(8)

(9)
(1¢)

(11)
(12)
(13)
(14)

(15)
(16)

(17)
(18)

(19)

Flementary diagram of power distribution system (refer to type
and contract plans - see also subparagraph S1-1—3-5(e)(1).
Flectrical data for motor driven auxiliaries (st andard form,
Bureau drawing 9-5-4729-L).

Power analysis and summary of feeders (standard form for A.C.
Bureau drawing 9-§-4704-L — see also subparagraph S1-1-k-5-g(5)).
Isometric wiring diagram of Battle and General systens,
Isometric wiring diagram of Emergency system (iracluding port—
able storage battery leads and charging circuits .

Isometric wiring diagram of bus ties, switchboar-d inter-
connections, generator cables, shore connections , transformers
and feeders for ships alongside (tender class), etc.
Zlementary diazrem of vent sets power and control, and vent
system closures and control,

Flementary diagram of electric furnace power and control.
Tlementary diagram of all systems of remote control of circuits.
Elementary diacram of control ard starting circuits of emergency
generator starting.

Isometric diagram of heating, starting and radio testing in-
stallations.,

Elementary of control, interlock and indicating connections
between switchboards,

Isometric wiring diagram of power circuits in guan turrets and
mounts,

Isometric wiring diagram of cable leads for maira propulsion -
(also an elementary wiring diagram).

Working wiring deck plans,

List of feeders and mains of Battle, General and Emergency
systems (standard form Bureau drawing 9-5-4746-I1.).

List showing switch arrangements, loads, fusing, etc., of
distribution panels.

Summary list of all storage batteries on vessel showing
charging arrangements.

Complete list of transformers with load data.
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(b) Lighting system:

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10)
(11)
(12)

(13)
(14)

(15)
(16)
(17)
(18)

List of lighting fixtures and aprliances with symbols { standard form,
Bureau drawing 9-S-4905-L ~ see also subparagraph 51-1—k-5-b(15) }.
Isometric wiring diagram of Battle and General systemsa

Isometric wiring diagram of Emergency system.

Outline plan of vessel showing exact locations of all searchlights,
running, anchor and signal lights.

Elementary wiring diagram of running, anchor and signal lights.
Isometric wiring diagram of running, aanchor and signal lights,
Isometric wiring diagram of lighting circuits in gun turrets and
mounts and torpedo mounts.

Plan showing locations of all flight deck lights.

Elementary diagram of circuiis of all flight deck lights.

Elementary diagram of control of all flight declz lights.

Elementary diagram of control of hangar deck lighting.

ZElenontary diagrom of remote control of general lightimg.

Worxzing wiving deck plans.

List of feerders und mains of Battle, General and Emergency systems
(standard form, Dureau drawing 9-S—-474E-L). :

List showing switch errangements, loads, fusing, etc., of distri-—
bution panels.

Load, analysis and sumary of feeders (standard form for A.(C. Bureau
draving 9-S-4704-L - see also subparagraph Sl-1l-k-5-a( 3)).

Sumzary of lighting system equiprent (standard form, Bureau drawing
9-8-4905-1 — see aleo sudbparagraph Sl-l-k-5-b(1)).

Illumination survey data (standard form, Bureau drawin& 9-5-49C1-L).

(¢) Interior Commnication and Fire Control Systems:

(1)

(2)

(3)
(4)
(5)
(6)

(7)

Elercntary wiring diagram of each interior communication system. The
government will supply type B and type D plans of elementary wiring
diagrams of self-synchronous fire coatrol circuits.

Isometric wiring diagram of each interior communicatiomn and fire
conlrol system.

List of voice tube outlets.

List of telephones (battle,sound powered, automatic, general announcing}
Diagram of current supply. ,

Load summary of all circuits emanating from interior communication
switchboards.

Deck plans (1/4~inch scale on surface ships, 3/8~inch scale on sub-—
marinag): separate sets of plans for interior comwunication and fire
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b’toﬁe;e battery compartment and arrangement of pattery charging
station,

Arrangement of electrical workshops
Steering gear Ioom.

Turrets and mounts.

Turret.

(2) Column and base.

{b) Castings.

Torpedo tubes.

Torpedo Trooms.

(10) Refrigerating plant spaces.

(11) Machinery spaces.

(12) Boiler rooms,

(13) Motor rooms.

(14) Bridge.

(15) Central station.

(16) Chart house.

(17) Conning tower.

(18) Armored access and wiring tubes.
(19) Control rooms.

(20) Maneuvering rooms.

(21) Fire control and director stations.
(22) Gyro rooms.

(£3) Iaterior communication room. :
(24) Cable installations ab exposed guns and directors.
(25) Masts.

(26) Filot house.

(27) Plotting rooms.

(28) Fhrotographic laboratory.

(e) Miscellaneous.

(1)

(2)

(3)

Scneaule of Type B plans of electrical installatiom ~ This schedule
shall consist of a tabulation of the plans require@ of the electri-
cal installation of the yessel or vessels concerné &; ligting in
parallel columns: (a) the titles; (b) the contractors plan mumbers
(with coclumn for alteration mumbers); (¢) the Burea2d of Engineering
rlan mumoers (with column for alteration mumbers)s: (d) the estimated
date of submission for approval and (e) remarxs; additional columns
may be added %o sult the contractors convenience.

i plen listing all methods of supporting cables, £ ixtures, panels,
appliances, etc., by Bureau plan, alteration and metiod nunbers &s
used; and delineating any proposed methods which &Te departures from
the Burean standard methods. Also plans shall be furnished of any
nonstandard (special) Iixtures and appliances useQ.

Diagramatic wiring plan of power and lighting gy Stems and diagram

.. .of comnections -of generator-and distribution swit chboard as required

(4)

for proper caere and operation of the electric plant. (Copies also

to be-suitably framed and fitted on each.generatixg get platfoxm)
(Refer to subparagraph s1-1-k-5~-a(1)). - . ) :

TList of electrical weights shoxing..manufacturer's or contractor's
drawing mmbers, Bureau drawing mumbers, quantity ., unit weights, and
total weights, in pounds, of all electrical matex-ial installed,
whether furnished by the contractor or Bureau. ( Bureau standard form,
PBureau 4drawing 9--S-3617-L).
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(f) All Zlectricsl Apparatus and Equipments. ‘
(Refer to detail requirements of applicable Subsectioris ol General

Specifications for Machinery, Supplementary General Specifications Xor Machinery
and Navy Department leaflet specifications).

Sl-1-¢. ELECTRICAL PLAN REQUIREMENTS.

1. Plans showing runs of wire leads and struetural work tozethier sha}l have
the wire leads shown as heavy lines, and structural work (outlines o©f decks,
bulkheads, etc.) in light lines.

2. All working deck plans and general arrangement plans shovimg electrical
wiring, shall have all structural work shomn (such as doors, hatches, sky lights,
stanchions, coal chutes, man holes, removable plates, together with their rames
and compartment numbers, etc.) which might in any way affect the rum of the
electrical wireways.

3. The symbols used on plans to indicate types of appliances, fixtures,
etc., shall be in accordance with Bureau of Engineering standard pl &n 9-§-3744-—L.
Each plan on which appliances, fixtures, etc., are shown by a symbol, shall for
convenient identification, and shall have on it a table which shall show in
parallel columns each symbol used with its name and/or descriptive identifica—
tion; this applies in particular to isometric and working wiring de ck plans,

A1l cables shown on plans shall be identified in accordance with Subsection
S28-2. Where Bureau standard forms are available they shall be fol lowed in the
preparation of plans. :

4, Working wiring deck plans shall be of 1/4~inch scale on saarface vessels
and 3/8-inch scale on sabmarines; or larger as required for satisfactory legibility.
These plans-shall be submitted after diagrammatic (elementary and i sometric) plans
have been approved, and shall srtow the proposed location and type of fixtures,
approximate location of motors and motor generators, fans, I.C. ins truments, and
all other electrical apparatus, complete wiring, nesture of wireways, and all appli-
ances, such as feeder junction boxes, feeder distribution Dboxes, 4% stribution
boxes, switches, receptacles, etc.

5. TFach system wiring plan shall have a reference plan table referring to
all other plans of the system (this includes elementaries, jsometri cs, deck and
feeder lists); this table shall list in parallel Engineering pumbex~s and alterations
of each. In the case of deck plans, one of the decks(preferabdbly Hold-Ford) only,
shall bear the list of reference plans and their respective altera®tion runbers -—
in case of alteration to one of the system plans, it will therefore be necessary
only to change the alteration numbers of reference plans on only tais single deck
plan, .

6. The schedule of plans of electrical installation and the elementary dia-
gram of the power distribution system saall be submitted at the eaxliest practi-—
~ cable date after award of contract. All power systems, lighting sy stem and general
plans as listed in subparagraph S1-1-k-5 shall be submitted for apporoval in the
general order stated in that subparagragph, R
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7. On elementary and isometric wiring diagrams and on deck plans, the
extensive use of single lines to represent several cables, is unsa tlsfactorys;
a limited use of single lines for this purpose will be satisfactorly. However,
this shall be limited to instances where a group of leads start at one point (as
at a panel or terminal board) and all proceed in the same directiom toend in one
general vicinity - and in these instances there should be no branches off the maln
single line run; wherever the single line scheme is used the leads shall be care-
fully labelled at cach end of the single line where they are again separated.

8. All interior communication plans shall be submitted for approval in the
order stated in subparagraph S1-1-k-5 and on separate sheets. One system only
shall be shown on a sheet. Additional plans which maey be necessary to show special
features or points not otherwise clear shall be submitted as requi red. Deck plans
shall show general arrangement and wireways, including location of  junction
boxes, distribution boxes, and other principal wiring aprliances. There shall bYe
furnished sheets containing general summary of the interior communrication instru-
ments, accessories, and wiring appliances, giving both contractor' s and Bureau
drawing numbers,

9. The diagrams on lists of lizhting feeders and mains shall show the
number of each and every circiit and eircuit section (feeders, mains, submains
end branckes). In this numbering care must be exercised in order to leave numbers
available in sequence for each spare connection in a box (each spaTe ona box
should be shown by a stub line). Also the deck plans shall show the number of
each circuit (feeders, mains, submzins and branches) which passes through a deck,
bulkhead, or barrier or out of the same compartment from which it 1is fed; refer
to Subsection S28-2, This merking is intended to provide proper i dentificaction
of the circuits, so as to facilitate the tracing of the circuit af ter installation.

: 10. The approved type B plans of the electrical installatior> shall be follow-
ed in making the actupl installation except as modified by this pa-Tagraph and any
major develorments or deviations therefrom - which are approved lo cally by the
Inspector of Machinery or the Navy Yard — shall be accompanied by immediate
alteration of the approved type B plans involved to show such departures. By major
develoments or deviations is meant changes which if not shown worxld lead to con-
fusion in checking or tracing a circuit or fittings. Since the imxstallation as
actually made will be in strict conformity with and shown in all important details .
on the type B plans, which will thus include all such major develo pments and
alterations made and approved by local authority, it is contemplat ed that new
tracings made of such type B plans will be furnished as the type I» drawings
required under paragraph Sl-l-g. It shall be noted in particular, that on this
basis it will not be necessery to make wiring deck plans from the work to show
exact locations of cables, fixtures, etc., — it being considered swxfficient that
the wiring installation plans shall have cables, fixtures, appliam.ces, etc.,
shown in the proper compartments in their approximate locations, i rrespective of
exact location, as is the case on the type B plans. No type D firzished deck plans
will be reqnuired of the interior comminication and fire control sy stems, Where
one set of type D finighed plans are furnished for more than one v essel of a group,
all major departures for any individual vessel or vessels shall be clearly indi-
cated by notes on the basic plan, or by such supplementary plans &S may be necessan
if such departures are extensive.
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S51-1-m, RADIO DRAWINGS, SPECIAL éj}QUIBEImITS.

1. Type plans drawings of radio apparatus and its arrangementss will be
supplied by the Government from which contractors shall make the imxgtallations.

2. In cases when contractors supply radio apparatus, working drawings
shall be submitted as may be required by the Bureau of Engineerings in the standard

gizes shown in subparszraph Sl-l-c~2.
S1~1-n., SYMBOLS FOR ELECTRICAL INSTALLATION OF VESSELS.

) 1. Symbols used on drawings to indicate type of appliances, etc,, shall be
;r.xdaccordance with Bureau of Engineering plan No, 9-5-3744-L, revissed to date of
id.

S1-1-0 - LNSPECTION AND PERFORMANCE ACCEPTAANCE  TESTS.
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